SPECIFIC METHODS

Induction of myocardial infarction (MI) or sham operation (SHAM)
Rats were anesthetized (ketamine 90 mg/kg + xylazine 10 mg/kg, i.p.) and underwent coronary ligation (CL) to induce MI (n=75) or sham CL (SHAM, n=15) as described. 1 Twenty-one rats died within 24 hours of CL. All of the surviving rats underwent echocardiography under sedation (ketamine 25 mg/kg, i.p.) within 24 hours of CL to confirm the extent of ischemic injury. Measurements of ischemic zone as a percent of left ventricular (LV) circumference (%IZ), LV ejection fraction (LVEF) and LV end-diastolic volume (LVEDV) were made as previously described. 1, 2 Only animals with large infarctions (IZ ≥ 37%) were used in the study. Five rats with small MI were excluded.
Intracerebroventricular Injection of Liposomes
Rats were anesthetized (ketamine 90 mg/kg + xylazine 10 mg/kg, i.p.) and a small hole was drilled in the skull to permit placement of a 27-gauge needle connected to a Hamilton syringe in the right lateral ventricle (stereotaxic coordinates: 1.5 mm lateral and 1 mm posterior to the bregma, 3.5 mm ventral to dura) as described. 2 Clodronate liposomes, liposome alone or aCSF were then injected at 1 µl/min for 40 minutes.
Hemodynamic and Anatomic Measurements in MI rats
One week after liposomes injection, MI rats were anesthetized (urethane, 1.5 g/kg, IP) for terminal study. A Millar catheter was inserted into the aorta via the right carotid artery, and subsequently advanced across the aortic valve into the heart. Systolic blood pressure (SBP), diastolic blood pressure (DBP), LV end-diastolic pressure (LVEDP), LV peak systolic pressure (LVPSP), maximum rate of rise of LV pressure (dP/dt max ) and heart rate (HR) were measured as described previously. [2] [3] [4] Wet lung weight and right ventricular (RV) weight, with respect to body weight (BW) of MI rats, were measured as indices of pulmonary congestion and right ventricular remodeling.
Electrophysiological and Hemodynamic Recording in Normal Rats
The general methods for recording and data analysis have been described previously. 5 In brief, rats were anesthetized with urethane (1.5 g/kg, IP), supplemented as needed (0.1g/kg). A femoral arterial catheter was implanted to measure blood pressure (BP). Body temperature was maintained at 37 ± 1°C with a heating pad and heat lamp. A renal nerve was exposed via a left flank incision, and was dissected free from surrounding tissue and placed on bipolar silver wire recording electrodes to record renal sympathetic nerve activity (RSNA). Nerve and electrodes were stabilized with Kwik-Cast silicon sealant (WPI, Inc, Sarasota, FL) and the incisions were closed. 5 Data were acquired with a Cambridge Electronics Design laboratory interface (CED, model 1401; Cambridge, UK) linked to a personal computer. The RSNA was initially processed with by Paynter filter (20-ms time constant, BAK Electronics; Germantown, MD) to rectify and integrate the raw multifiber signal. The BP signal was passed to the CED 1401 via a Gould TA240S chart recorder (Gould Instruments, Valley. View, OH).
Mean blood pressure (MBP) and HR were derived from BP signal. Digitized data were stored for subsequent off-line analysis with Spike2 software (CED).
Brain Tissue Processing for Molecular Study
Brain tissue was cut into 500-µm coronal sections. A punch biopsy was obtained from right and left PVN using a 15-gauge needle stub (ID: 1.5 mm) according to a previously described method. 1, 6 Right and left hypothalamic tissues surrounding PVN (adjacent regions; 1.2 mm from midline, between fornix and retrochiasmatic area at the level of PVN) were also punched to obtain control tissues. Tissues were homogenized in TRI Reagent (Molecular Research Center, Inc, Cincinnati, OH) to extract total RNA for gene analysis, or in cell lysis buffer (Cell Signaling Technology Inc, Beverly, MA) to extract protein for Western blotting analysis.
Quantitative Assessment of mRNA Expression of Inflammatory Mediators mRNA expression for COX-2, IL-1ß, and TNF-α in PVN and adjacent regions within hypothalamus were measured with real-time PCR following reverse transcription of total RNA. 2 The sequences for primers and probe used were as follows: COX-2: forward primer, 5'-CGCTGTACAAGCAGTGGCAAAG-3'; reverse primer, 5'-GCGTTTGCGGTACTCATTGAGA-3'; probe, 5'-CCTCCATTGA-CCAGAGCAGAGAGATGAAA-3'; TNF-α: forward primer, 5'-CCAGGAGAAAGTCAGCCTCCT-3'; reverse primer, 5'-TCATACCAGGGCTTGAGCTCA-3'; probe, 5'-AGAGCCCTTGCCCTAAGGACACCCCT-3'. Primers and probes for IL-1ß and GAPDH were purchased from Applied Biosystems (Foster City, CA). Real-time PCR was performed using the ABI prism 7000 Sequence Detection System (Applied Biosystems, Foster City, CA). The final results of real-time PCR are expressed as the ratio of mRNA of interest to GAPDH.
Western Blotting Analysis
Protein levels for inflammatory mediators were analyzed with Western blotting method, as previously described, 2 using polyclonal primary antibodies to COX-2 (Cayman Chemical Co, Ann Arbor, MI), IL-1ß and TNF-α (Santa Cruz Biotechnology Inc, Santa Cruz, CA). Band intensities were quantified with NIH ImageJ software and were normalized by β-actin.
Immunohistochemistry
Four rats from each group were used for immunohistochemical studies to examine effects of liposomes on depletion of perivascular macrophages and activated microglial cells, 7 and to assess COX-2 immunoreactivity and neuronal activity in the PVN as described before.
1, 2, 7 Perivascular macrophages were identified by immunofluorescent staining with an antibody for ED2 (1:1000, Serotec Inc, Raleigh, NC), an established marker for perivascular macrophages. 1, 7 Activated microglial cells were stained with antibody for OX42 (1:100, Serotec Inc, Raleigh, NC).
7 COX-2 immunoreactivity was determined using antibody for COX-2 (1:1000, Cayman Chemical Co, Ann Arbor, MI). Nuclear stain for To-Pro-3 (1:2000; Molecular Probes, Eugene, OR) was used to visualize cell nuclei. The sections stained with fluorescent dyes were recorded with a confocal laser-scanning microscope (Zeiss LSM 510, Carl Zeiss Inc, Minneapolis, MN). The ED2 positive immunoreactive cells from 5-10 blood vessels in each subregion of the PVN of MI+aCSF and SHAM rats were counted manually, and the total number of cells from the 4 different regions was used for comparison between the two groups.
Fra-like (Fra-LI; fos family gene) activity, a marker of neuronal activation, was detected using a rabbit polyclonal antibody (c-fos K-25; Santa Cruz Biotechnology). In each animal, Fra-LI-positive neurons within a window superimposed over posterior magnocellular, ventrolateral parvocellular, medial parvocellular and dorsal parvocellular PVN were counted manually in two representative 16-µm transverse sections approximately -1.8 mm from bregma and were averaged to obtain a value for data analysis as described before. 8 The subregions of PVN were defined as described in previous studies. 4, 9 Analysis of Blood and CSF The levels of IL-1ß, TNF-α, NE in plasma and PGE 2 in CSF were measured using high sensitivity ELISA kits (Biosource International Inc, Camarillo, CA; Rocky Mountain Diagnostics Inc, Colorado Springs, CO; and R&D Systems Inc, Minneapolis, MN, respectively). 
